A synopsis of the West Indian Dioscoreaceae is presented. The genus Rajania L. is reduced to a section of Dioscorea L., requiring six new names, 11 new combinations, and reestablishment of two names. Explanations are provided in cases where mixed specimens or otherwise inadequate type material has led to the historical misapplication of names. Lectotypes are designated for 26 names and updated synonymy is provided for all native members of the West Indian Dioscoreaceae. Of the 121 names cited at species level and below, 26 species, one subspecies and a single variety are recognized.
Introduction
Dioecy, minute flowers, and complex patterns of intraspecific variation make the Dioscoreaceae an inherently difficult family in which names and nomenclatural errors have tended to proliferate. The West Indian (WI) species are particularly challenging due to the prevalence of mixed elements in type material. Depauperate and/or erroneous descriptions have also resulted in ambiguous species concepts and propagation of misapplied names. This paper aims to link all WI Dioscoreaceae names with the elements upon which they are based and to address long standing errors in the interpretation of type material, in order to affect a clean transfer of names from Rajania L. to Dioscorea L., and to aid in the interpretation of WI yam diversity. The new names will also be included in a forthcoming treatment of the family for the series Flora de la República de Cuba (Raz & Pérez in prep.) . Supplemental taxonomic information is provided here for non-Cuban species.
The status of Rajania
To date, the results of all phylogenetic studies that have included exemplars of Rajania have shown it to be a monophyletic group nested within Dioscorea (Caddick et al. 2002a , Wilkin et al. 2005 , Raz 2007 , Viruel et al. 2015 . Furthermore, the samara, once thought to be unique to Rajania, is now known to occur in three Dioscorea species from Mexico, none of which share a recent common ancestor with Rajania (Raz 2007) . The samara fruit type is therefore rejected as a criterion for generic circumscription in Dioscoreaceae, just as Caddick et al. (2002b) rejected fleshyfruitedness as a justification for maintaining Tamus L. at generic rank. The latter authors sank Tamus into Dioscorea and suggested that Rajania be subsumed next: a deceptively simple proposal that developed into a long and complex forensic investigation.
Synopsis of West Indian Dioscoreceae: new combinations, lectotypification and synonymy
The Dioscoreaceae are represented in the WI by 28 native species (including two undescribed), one subspecies and one variety in the single genus Dioscorea. There are also five introduced species of Old World origin, cultivated for their edible tubers: Dioscorea alata L., Dioscorea bulbifera L., Dioscorea cayennensis Lam., Dioscorea dumetorum Pax, and Dioscorea esculenta (Lour.) Prain. The first three have become naturalized in Puerto Rico, (Acevedo Rodriguez 2005) while D. alata and D. bulbifera are naturalized in Cuba (León 1946) , Jamaica (Adams 1972) , and probably elsewhere in the Antilles. A Dioscorea research collection of over two hundred species, many of Mexican and South American origin, was maintained by Dr. Frank Martin at the USDA experiment station in Mayaguez, P.R. during the 1960's and 70's, but today it is reduced to just a handful of species; none have escaped cultivation. Herein, only the native WI yam species are considered. The reader may consult Govaerts et al. (2015) for complete synonymy of the domesticated food yams.
The present work includes 121 names that have been applied (or misapplied), at species level and below, to the native WI Dioscoreaceae since 1753 (plus one pre-Linnaean polynomial). The total includes six new names and 11 new combinations for those taxa formerly included in Rajania.
To date the most significant contribution to WI yam taxonomy has been that of German botanist R.Knuth, who published forty-two WI Dioscoreaceae names during the period 1917-37. Of this total, 29 names appeared in a single 1917 paper with abbreviated (in some cases no) descriptions, and all specimens were cited in the form of syntypes. Thirteen of the 29 names were ascribed to an unpublished manuscript written 20 years earlier by American colleague Edwin Burton Uline (author of the sectional classification of Dioscorea followed here). World War I created the urgency for Knuth to publish so many new taxa in abbreviated form, but he explicitly stated (1917, p. 185) he would publish a full length treatment of the family after the war. In 1924, Knuth's monograph of the Dioscoreaceae was issued as part of Engler's Pflantzenreich series.
In this later work, Knuth designated a type for many of the taxa he described in the 1917 paper, selecting from among the specimens he had originally cited. Given the extenuating circumstances of the War and Knuth's explicit Notes: This species is restricted to Cuba and the Bahamas. Rajania microphylla is the earliest name, but the specific epithet was not available in Dioscorea and therefore it was necessary to select from among the available synonyms.
The three species subsequently described by Knuth all reflect variation in leaf outline, as well as minor differences in the length and number of staminate inflorescences, characters that vary within this and many other Dioscorea species. Knuth did not describe pistillate flowers or fruits for any of the three species listed here in synonymy, even though the holotype of R. bahamensis does in fact include a branch with developing fruits and two detached mature samaras. Counting both the 1917 and 1924 publications, Knuth cited just a single staminate specimen each to represent, respectively, R. bahamensis, R. urbaniana and R. prestoniensis: an insufficient sample to adequately characterize the plasticity in this taxon.
For centuries, confusion has prevailed about what to call this species, and most commonly R. hastata has been misapplied. Bentham (1882) , in his description of "R. hastata L.", cited a mishmash of elements that include the Plumier illustration from "San Domingo" (Lectotype of R. hastata L.), "Poeppig" from Cuba (probably in reference to the type of R. microphylla, although other Poeppig s.n. specimens are also housed at K, where Northrop (1902) , also misapplied the name "R. hastata L." in their Flora, citing only "Wright 1712" from Cuba (without specifying which elements of which duplicates they examined), and their own number 203 (the latter comprising material from both Andros and New Providence Islands). They made no reference to any original material cited by Linnaeus, nor did they cite Bentham (1882) or even Grisebach (1866), who described his own "R. hastata" in part, based on Wright 1712 (see D. psilostachya below). It is likely that the Northrops' use of R. hastata can be traced directly to Wright's own determination "R. hastata" written on the herbarium labels of his no. 1712, but it is difficult to determine which sheets they examined. The B sheet of Northrop 203 from Andros Island was subsequently designated by Knuth as the type of R. urbaniana, and the B sheet from New Providence Island, as the type of R. bahamensis. Britton & Millspaugh (1920) in their Bahama Flora criticized "Mrs. Northrop's" use of "R. hastata" in connection with the Bahamian plants that they called R. microphylla. They wrote that R. hastata was by that time understood to be a species endemic to Hispaniola, but they too failed to cite any type elements of either species. The Corrells (1982) concept of R. hastata is the same as that employed by the Northrops, but unlike their predecessors, the Corrells cited R. microphylla in synonymy, (ignoring Britton & Millspaugh's comment) . Nevertheless, they did not cite any original material for either name.
During the years 1975-6, W.T. Gillis, who was working towards a revised Flora of The Bahamas, annotated nearly all of the type material of R. bahamensis, R. microphylla and R. urbaniana as "R. hastata L.", consistent with the Northrops' misapplication of that name.
Ironically, there is no evidence to suggest that the Northrops, the Corrells, Gillis, Wright, Grisebach or Bentham consulted Clifford 458 (BM) in formulating their respective concepts of R. hastata, as the sheet was never cited by any of them. (See discussion under D. alainii.).
3.
Dioscorea baracoensis (R.Knuth) Raz, comb. nov. Rajania baracoensis Knuth (1924: 333) . Type:-CUBA. Oriente (Guantanamo): Baracoa, 1915 
. E. L. Ekman 4131 ♂ (holotype S!)
Rajania tenuiflora Knuth (1917: 219) . Type:-Cuba. Oriente (Holguin): Sierra de Nipe, near Woodfred, 11 December, 1909, J. A. Shafer 3149 ♂ (holotype B!, isotypes K! (K000099316), NY!). Knuth (1917) Knuth (1917: 222) . Type:-CUBA. Pinar del Rio: Herradura, 1903, Van Hermann 740 ♂ (holotype B!). Knuth (1925: 79 (1917, 1924) reflect the mixed nature of the collections. As a result of this ambiguity, interpretation of all the above species has been confused, and the name R. hastata has been misapplied (also see discussion under D. bahamensis and D. alainii).
Dioscorea rigida
Rajania cephalocarpa was described primarily from pistillate material (Knuth did not see the majority of the staminate isolectotypes cited here). Staminate plants of this species were described unambiguously, years later, under the name Dioscorea rigida (Knuth, 1925) .
Not included in the list of synonyms is "R. wrightii var. cephalocarpa Uline", an annotation by Uline on Wright 1712 p.p. (GH "2C", my designation). The combination was never published, nor was it cited by Knuth as "in msc". The species represented by the Curtiss 506 duplicates from the Isle of Pines (Isla de la Juventud) in Cuba (BM, CM, F, GH) is not present among any of the Wright collections that I have seen. The Curtiss material has a rotate flower with deltate tepals as in D. bahamensis; it corresponds most closely to the type of R. prestoniensis, considered here to be a wider-leaved form of D. bahamensis.
Dioscorea confusa
I was not able to locate the Valenzuela material, but there are clues to its identity from the literature. Knuth (1924) cited among the exsiccatae of R. psilostachya "Valenzuela ♀", which is likely to be on the same sheet as the staminate material cited for R. wrightii, (there is no "p.p." appended to either citation). Richard (1850) cited a Valenzuela collection (without number or reference to the sex of the specimen) and mentioned that the species was found "near Havana". The Richard name was considered by Knuth to be a synonym of R. psilostachya, based on his examination of the Valenzuela material, and this determination is consistent with the narrow distribution of D. psilostachya. If the staminate material was also collected near Havana, then it would have to be either D. psilostachya, or D. bahamensis.
The remaining specimens cited as R. wrightii by Knuth (1924) It is almost impossible to know which of the Wright 1712 elements Knuth (1917 Knuth ( , 1924 considered in his formulation of R. wrightii. The elements cited here as the type collection of D. confusa, are those that cannot be assigned to any other species, and correspond to modern collections from southern central Cuba. The plants are unique in having staminate inflorescences congested (internodes between cymes reduced) with sessile cymes of white, globose flowers that remain light in color when dry. A full treatment is forthcoming in the series Flora de la República de Cuba. Rajania pleioneura Grisebach (1864: 588) . Lectotype (designated here):-DOMINICA. Without locality, no date, Imray 122 (lectotype K! (♀)). Knuth (1924, p. 335 ) cited a staminate sheet of the same collection number, but did not cite the herbarium. There is a second Imray sheet at K, received in 1867 (the same year that Imray 122 was accessioned into the Hooker herbarium): it is a staminate specimen of the same species, but it has no number; an unnumbered staminate sheet is also at GH. In his protologue, Grisebach did not cite a collection number, but since he described staminate inflorescences and samaras, he must have had access to material of both sexes. Uline in Urban (1902: 281 Weberling, 1992) , versus cymules subsessile in the specimen at B. It is unlikely that the two staminate specimens were prepared from the same individual, and the K sheet is therefore not considered an isolectotype. Urban (1909: 4) . Rajania cyclophylla (Urban) Knuth (1917: 218) Rajania ovata var. ehrenbergii (Uline ex Knuth) Knuth (1917: 219) . Rajania cordata var. ehrenbergii Uline ex Knuth (1917: 219) . pro syn. Type:-HAITI. Ehrenberg s.n. ♀ (holotype B). I haven't seen the specimen, however Kunth (1850) provided a richly detailed description (as R. cordata L.), making a determination possible. Knuth (1924) ultimately chose not to recognize infraspecific taxa in R. ovata and sunk his own variety. Knuth (1917: 219) . Type:-PUERTO RICO. Luquillo Mountains, July 1902, P. Wilson 163 ♂ (holotype B!, isotypes K!,
Rajania sintenisii

Dioscorea cyclophylla
Rajania venosa
NY!, US!).
Rajania cordata var. eucordata Knuth (1924: 334) . Illeg. The autonym R. cordata L. var. cordata, here becomes Dioscorea cordata (L.)
Raz var. cordata. Matuda (1953: 57) . Type:-MEXICO. Oaxaca, 1841-1843, Liebmann 14561 ♂ (holotype F!, isotype C!).
Dioscorea spiculoides
Notes: Dioscorea cordata is the most widespread and variable of the Dioscorea sect. Rajania species, occurring in both the Lesser and Greater Antilles (with the notable exception of Cuba). It exhibits complex patterns of variation across its range and further studies are needed to interpret this complexity; genetic data in particular are desirable. There is archeological evidence to suggest that this species may have been an important food plant in Puerto Rico as early as 6000 B.C. (Pagán Jiménez 2011), and it is likely that human activities (migration, trade) have influenced its distribution. The role, if any, of human selection on observed diversity, is unknown.
Across the Antilles, leaf outline in D. cordata varies from rounded to narrowly elliptic to deltate forms, with cordate to hastate basal lobes, however the recognition by Knuth of distinct varieties of R. cordata based on leaf outline seems not to be justified. Field observations of populations of D. cordata in Puerto Rico and Jamaica show plasticity to be the rule, not the exception, and variation is consistent with morphogenetic studies by Burkill (1960) , who illustrated how differential expansion of the apex and basal lobes can produce a range of morphologies within an individual species (using D. alata L. and Tamus communis L. as case studies).
Robustness of the flowers and inflorescences also varies within D. cordata, particularly in Puerto Rico, where smaller flowered forms (generally lighter in flower color) are associated with serpentine and karst substrates (see below), and more robust forms occur on volcanic soils in the Luquillo Mountains at the extreme eastern end of the island.
A general description of D. cordata follows: it is intended to complement the information provided in regional treatments (Adams, 1972; Howard, 1979; Acevedo-Rodríguez & Strong, 2005) , and for comparison with D. cordata var. cymulifera, the one variety I am currently recognizing (diagnostic characters given in 6a, below). Tuber annual, elongate (occasionally branched) to 40 cm or more, generally wider at the distal end (to ca. 8 cm), the epidermis tan, smooth but with wiry roots, evenly distributed, these leaving circular scars < 1 mm diameter, starchy parenchyma white, mucilaginous, deeply buried at the end of a filipendulous cylindrical stalk up to 65 cm, the latter arising from the hypocotyl. Stems terete, without exudate. Leaves +/-coriaceous; primary and secondary veins frequently prominent abaxially. Inflorescences of staminate and pistillate plants are often robust and frequently tanniniferous, occassionally pubescent. In the staminate inflorescences, the internodes between the cymules are frequently shortened, but may become elongated; flowers typically 3-8, in subsessile glomerules, or with floral pediments elongated (length varies continuously), sometimes becoming scorpioid; tepals (staminate and pistillate flowers) commonly light brown or yellowish (-greenish or cream), elliptic to ovate, and both whorls spreading (rotate fl.) or sometimes just the outer whorl spreading. The torus is frequently conspicuously swollen; stamens typically inserted at the perifery of the torus, the anthers stout and subsessile; pistillode inconspicuous (three minute slits in center of torus). Pollen ornamentation perforate-reticulate, the murae completely interconnected, no free ends. Samaras frequently tanniniferous, the wing 2-3 cm long. Plants of serpentine and karst substrates have smaller samaras with much lower tannin content.
Plants from Hispañola called Rajania ovata var. ehrenbergii by Knuth have attributes of both D. cordata and D. haitensis. At the base of the stem, cordate leaves prevail, and lance-ovate leaves subtend the inflorescences. Knuth's (1917 Knuth's ( , 1924 placement of these plants within R. ovata was based exclusely on leaf outline, but the floral morphology is consistent with that of D. cordata. Pending further study of the Hispaniolan plants, I am not currently recognizing this variety.
The appearance of Dioscorea spiculoides in this list of synonyms is novel. It was described as an endemic species from Oaxaca, Mexico, based on the Liebmann type, but it is likely that the locality was recorded incorrectly on the label (see discussion in Téllez and Geeta, 2007 Note: Dioscorea haitiensis occurs in Eastern Cuba and Hispaniola. It was described by Knuth from staminate material only. It is the male of R. ovata, described 138 years earlier from pistillate material by Swartz.
The epithet "ovata" is not available for this taxon, because it was applied by Vellozo (1827: Tab. 117 ) to a South American yam species. The interpretation of the WI species has been somewhat confounded by the mixed nature of the original Swartz material. Both S sheets and the BM sheet each have a single element: a fruiting specimen of what is here called D. haitensis. The LD isotype includes two elements: a fruiting specimen on the left hand side of the sheet (here designated "A"), and a staminate specimen on the right (here designated "B"). Only the "A" portion corresponds to D. haitensis; the "B" portion is Dioscorea baracoensis. The latter has coriaceous, generally acute leaves, and tiny flowers with erect tepals, while the former has membranaceous, acute to acuminate leaves, and larger, rotate flowers. Swartz's description "leaf ovate, acuminate, three nerved" does not resolve the differences between the two taxa.
The Swartz name is also a homonym of a Walter name (1788: 247) published between the months of April and June of 1788; Swartz's Prodromus was published between 20 June and 29 July of the same year. It is difficult to determine priority in this case, although Swartz's name has been in use since its publication, while the Walter name was subsequently transferred to Polygonaceae as Brunnichia ovata (Walter) Rajania marginata Knuth (1935: 121) . Notes: Endemic to the Dominican Republic. In the protologue of Rajania marginata, Knuth cited in synonymy, "ex. aff. R. spiculiflorae Uline," but no such annotation appears on any of the material I examined. As the epithet suggests, this species is easily distinguished from others in section Rajania by its hyaline margin, especially prominent in dried specimens. The inflorescences are always arrayed in scorpioid cymules, and it is one of only three Rajania species with striate pollen. Howard (1947: 117) . Type:-CUBA. Oriente [Holguin]: Sierra de Nipe, near Woodfred, 28-9 July, 1941, Howard 6136a (holotype GH! (♂); isotypes GH! (3 specimens: 2 ♂ only, the third is a ♀ element mounted on the same sheet as the holotype), NY! (♂), US! (♂)) Rajania wrightii auct non Uline ex Knuth (1917: 221) , Knuth (1924: 337) , León (1946: 323) .
Dioscorea introrsa Raz, nom. nov. Rajania nipensis
Notes: Endemic to eastern Cuba. This is one of the species included in the mishmash of Wright 1712 collections (see D. cephalocarpa). Elements that correspond to D. introrsa include: BM "1A", BM "1B", GH "1", K"1", MO, NY "4A", S "2A", S "2B", and US "1C". It is difficult to determine which (if any) of these elements Knuth (1917) included in his confused formulation of Rajania wrightii, the name is included here in synonymy based on citation (1924, p. 337) of the Ekman specimens (see D. confusa).
When Howard described R. nipensis 24 years later, he cited only one collection number, and designated the "type" from GH. There are however, a total of three sheets at GH. Howard's Latin diagnosis includes characters of the staminate flowers only, but is followed by the comment "in the collection cited above is a single pistillate specimen tangled with the staminate shoots selected as the type." Of the three sheets at GH, only one has mixed elements. There is also a staminate-only sheet with the word "TYPE" printed on the label, but it is far inferior to the staminate specimen in the mixed sheet. Based on Howard's comment and diagnosis, the staminate element of the mixed sheet is here interpreted to be the holotype.
10. Dioscorea microflora Raz, nom. nov. Rajania angustifolia Swartz (1788:59) . Lectotype (designated here):-HISPANIOLA. Swartz s.n. [lectotype S! (♂), isolectotypes S! (the three remaining sheets (2♀ + 1♂) labeled "India Occidentali")]. The type locality was likely from what is now the Dominican Republic, but this cannot be interpreted from the specimen Rajania minutiflora Knuth (1917: 221) . Type:-HAITI. Anse a Veau, no date, Picarda 1283 ♂ (holotype B!, isotypes GH!, K!). The holotype was explicitly designated by Knuth in 1924. Notes: Endemic to Hispaniola. This is the original R. angustifolia Sw. (see D. quinquefolia for a history of the misapplication of this name). The Swartz type at S consists of four sheets: they are not cross-labelled, and as such they are considered duplicates. Not having seen the Swartz material, Knuth (1917) Notes: Endemic to Eastern Cuba. One of several linear-leaved species from the region. The K isotype of R. porulosa is mounted on the same sheet with four non-type specimens (in separate packets, each individually barcoded and labeled).
Rajania linearis (Griseb.) Uline ex Knuth was an unpublished name, cited by Knuth (1924) as a synonym of D. linearis (see D. nipensis below). It is listed in synonymy here because Howard reestablished the name with a different interpretation: the one he believed Uline had originally intended, based on the Rajania element of the GH sheet of Wright 3254 (Howard, 1947) . Under Howard's interpretation, there is no D. linearis. See D. nipensis for the full, interwined nomenclatural histories of these taxa. Kunth (1850: 429) . Rajania psilostachya (Kunth) Uline ex Knuth (1917: 219) . Type:-CUBA. In sylvis Cubae interioris, no date, Poeppig. s.n. ♂ (holotype KIEL!, isotypes JE!, MO!, PRC!) Dioscorea ekmanii Knuth (1917: 191) . Type:-CUBA. Havana: Tapaste, Lomas de la Jaula, Callejón del Matador, 11 June 1914, Ekman 1336 ♂ (holotype S!. isotypes B!, NY!, phototype GH!). The holotype was explicitly designated by Knuth in 1924. Rajania cordata var. microcarpa Uline ex Knuth (1917: 219) . Rajania cordata auct non L. in Richard (1850: 269) . Richard cited a collection by J. M. Valenzuela (s.n.) made "near Havana". "R. cordata
Dioscorea psilostachya (Uline ex R.Knuth) Raz, comb. nov. Helmia psilostachya
Rich." is cited in Knuth (1917 Knuth ( , 1924 , as a synonym of R. psilostachya, based on a Valenzuela (♀) specimen. See D. confusa. Rajania hastata L. auct non Grisebach (1866: 251) . Grisebach provided no description but cited the following specimens: CUBA. Matanzas, July 1849, Rugel 392 ♂ (NY!, BM!, FLAS!, GH!); Wright 1712 (elements corresponding to D. psilostachya: BM "1C"!, GH "2B"!, NY "3"!, US "1B"!, US "2B"!; there is also likely to be a duplicate at GOET, but I've not seen it). While it cannot be determined with certainty which of the Wright 1712 duplicates were seen by Grisebach, the accompanying citation of Rugel 392 dispels the ambiguity about the interpretation of his R. hastata. "R. hastata Griseb." is also cited in Knuth (1917 Knuth ( , 1924 Notes: Endemic to NW Cuba. This species was first described in 1850 as Helmia psilostachya, based on a Poeppig collection cited by Kunth as "Smilax aristolochiifolia Poepp. en herb. Luc." The abbreviation "herb. Luc." refers to the private collection of A.F. Lucae, deposited in KIEL (Wilkin & Muasya 2015) . See also D. cephalocarpa for elaboration on the Wright 1712 problem.
14. Dioscorea quinquefolia (L.) Raz, comb. nov. Rajania quinquefolia Linnaeus (1753 Linnaeus ( : 1032 
in 1803), GH "B"! (part A is D. haitensis), MO!, S!).
Rajania wilsoniana Morton (1933: 85) . Type:-CUBA. Santa Clara (Cienfuegos): Limones, Soledad, July 18, 1929, J. G. Jack 7489 (holotype: NY; isotypes GH, HAC). Knuth (1924: 324) and León (1946: 323) .
Rajania angustifolia auct. non Swartz in
Notes: Cuba and Hispañola. Although it is one of the earliest names in Rajania, R. quinquefolia fell out of use shortly after its publication. The type (Fig. 2) is a schematic illustration of the leaves and fruits, but it can nevertheless be unambiguously interpreted, as there are no other Rajania species with both fasciculate leaves and acutely angled secondary venation. Knuth (1924) never cited the illustration and included the name in a list of unplaced and uncertain taxa at the end of his treatment. Liogier (1969) resurrected R. quinquefolia and listed R. mucronata as a synonym. He did not however comment upon the existence of narrow and wide leaved forms of this species.
The plate selected here as the lectotype appears in a modified form in Plumier (1758: Tab. 155 Fig. 2 ). The latter version is truncated, with only a single node, while Plate 493, reproduced here in Fig. 2 , has two nodes. In Tab. 155 Fig.  2 , a staminate inflorescence was also added (a highly schematic drawing that is essentially the same as the staminate inflorescence drawn for R. cordata), but since all Sect. Rajania species are strictly dioceous, it is inaccurate to represent them as monoecious. I would like to note that Tab. 155 Fig. 1 of Plumier (1758) also includes flowers and a detached fruit that were copied directly from a different Plumier source (1703: Tab. 29). In the latter work these drawings are used to represent the genus Ian-raia, and not any particular species; it is therefore inappropriate to depict them as specifically representing R. cordata, as Burman had done in his edition of Plumier (1758) . The samara depicted in Tab. 29 of Plumier (1703) is slightly more stylized than that represented in plates 491 and 493 of the Codex Boerhavianus, but it is this more stylized version that was later incorporated into the drawings of the infructescences depicted in Tab. 155 (1758) . Together with the above mentioned plates, in the library of the University of Groningen, there is also a proof sheet of the complete Tab. 155, plus a second, less complete version of the R. quinquefolia drawing. The proof sheet was almost certainly seen by Linnaeus, and while I cannot, with the same degree of certainty, assert that Linnaeus saw Plates 491 and 493 of the Codex Boerhavianus, being the original elements upon which Tab. 155 was based, these are preferred for lectotypification.
The use of R. angustifolia Sw. for this taxon dates to Knuth (1924) who cited primarily Cuban material as the basis for his description. It appears he did not examine the Swartz type, which differs markedly in leaf venation, floral and inflorescence morphology, and is restricted to Hispaniola (see Dioscorea microflora above). Leaf width of Dioscorea quinquefolia varies across a continuous spectrum, but all forms are identical in their floral morphology. Narrow-leaved specimens from Cuba (associated with serpentine formations) and Hispañola have traditionally been interpreted as "R. angustifolia", while specimens with leaves of intermediate width from Cuba and Hispañola have been called R. mucronata, and broad-leaved specimens from Cienfuegos, Cuba have been treated as R. wilsoniana. The latter are restricted to karst formations in and around what is today the Jardin Botanico de Cienfuegos (formerly the site of the Atkins Biological Station of Harvard University). At this locality the leaves are ovate, thin, membranaceous with conspicuous raphids, and an indumentum of fine white hairs, abaxially. Morton (1933) believed it to be more closely related to R. pilifera, but the flowers don't accord. Morphological and molecular studies by Raz (2007) Note: Western Cuban endemic. The application of the name D. scorpioidea to this species is novel. Wright's description was based exclusively on the type collection (staminate); the specimens are quite old and fragile and it hasn't been possible to do any in-depth morphological or genetic studies with the material, but details of the flowers have been meticulously recorded and illustrated on the K sheet by David Prain (annotated 1916). Except for its slightly more robust inflorescences, the D. scorpioidea type is identical to that of R. ekmanii. The types of both have leaves dotted with irregularly shaped macroscopic black glands, staminate inflorescences in scorpioid cymes, tepals highly tanniniferous (seen as red spots under the dissecting microscope), and stamens with long, slender filaments. The type locality of D. scorpioidea is slightly southeast of the Cajalbana locality where the Ekman type was collected. This species is one of the six represented among the Wright 1712 collections. Uline ex Knuth (1917: 221) . Type-UNKNOWN. Ile Ste. Therese, pres Cuba, 1848, Gibollet s.n. ♂ (holotype G!, isotype B!, phototype of the G sheet at NY!). The protologue does not include a holotype designation, but the 1924 monograph (p. 337) explicitly states, "Typus in herb. Barbey-Boissier"
Dioscorea theresensis (R.Knuth) Raz, comb. nov. Rajania theresensis
Notes: The locality of the type collection remains something of a mystery. "Ile Ste. Therese" is not registered in English, French or Spanish in any gazetteer in Cuba or elsewhere in the West Indies. The only known island of this name is off the east coast of Canada, but the R. theresensis type is most certainly of West Indian origin. The same Gibollet locality has been cited for collections of three Cyperaceae taxa, included in Clarke (1900) . The locality is considered in that work to be an independent island in the West Indies, not a territory of any sovereign nation. Despite having been described from only the type collection, this species does appear to represent a distinct biological entity. The Wright 1712 duplicate that I have designated "YU 2B" is consistent with the type of R. theresensis, with its turbinate flower and narrow, elongate tepals. Unfortunately its locality is also uncertain, (the label states only "Cuba") and it is mounted on a sheet that also includes species from Pinar del Rio and south central Cuba.
Undescribed species in Dioscorea sect. Rajania Not included here is an undescribed species from Sancti Spiritus, Cuba (Raz & Pérez in press) .
The species from Western Hispañola require further study. There is what appears to be an undescribed species with ovate adult leaves and sessile flowers from the Independencia province of the Dominican Republic. A densely ferrugineous-pubescent morphotype of R. cordata from Pedernales province may also merit taxonomic status at an infraspecific rank.
Dioscorea sect. Lychnostemon Grisebach (1842: 42) . Lectotype (designated here):-Dioscorea polygonoides Humbolt & Bonpland ex Willdenow (1806:795) . Knuth (1924) erroneously attributed authorship of the section to Uline (1897) 1. Dioscorea cubensis R. Knuth (1917:209) Notes: Eastern Cuban endemic. The type collection is cited as "pro parte" in the protologue; the holotype consists of a single staminate element, and Knuth did not describe the pistillate flowers or inflorences for this species. The BM and MO sheets each include a detached infructescence of D. tamoidea Griseb. Knuth (1924) León (1946: 321) . Dioscorea raveni Ayala (1984: 296) . Hadač (1970: 430) . Type:-CUBA. Oriente (Guantanamo): jugo Montecristo dicto, solo calcáreo, 27 Jan.1968,
Dioscorea montecristiana
Hadač 1322 ♀ (holotype PR!).
Rajania linearis auct. non (Griseb.) Uline ex R. Knuth in Knuth (1924: 168; see discussion below).
Notes: Endemic to eastern Cuba. The nomenclatural history of this taxon is particularly complex. The binomial Dioscorea linearis Bertero ex Colla (1836: 11) is the earliest publication of this name, referring to a species of Chilean origin (Bertero 1787, holotype TO) that had already been described three years earlier as D. saxatilis Poepp.; Colla's name was therefore reduced to a synonym. "Dioscorea linearis" reappeared in Grisebach (1866) with a brief description based on "Wright 3254" from Cuba. The type collection includes at least six duplicates (those cited here), of which five have mixed elements belonging to two different species with convergent leaf morphologies. Grisebach's protologue does not specify which duplicate(s) he examined, but at the time of his preparation of the Catalogue he was based in Gottingen. The GOET sheet alone bears his handwritten diagnosis, as well as a label from the "Herbarium Grisebachianum". The GOET sheet was also annotated as the Holotype by Richard Howard in 1984 . At that time Howard was researching an article on the Cuban collections of Charles Wright (37 years after the publication of D. nipensis and R. linearis). The GOET sheet is the only one of the six known duplicates that is 100% consistent with Grisebach's description, which includes only characters of the leaves and capsules; there is no description of a staminate inflorescence, just the symbols "♂…". The GOET sheet is also the only duplicate that is not composed of two species. It bears a single element: a stem segment with leaves and infructescence attached. Yet, in his monograph of the Dioscoreaceae, Knuth (1924) cited the "typus" as Wright 3254 (♀) pro parte, from "herb. Berol." There remains some uncertainty as to whether a duplicate was ever stored at B. As of September 2013, none could be found, but even if such a duplicate exists (or existed), it should not be considered the holotype.
The G sheet has an annotation label from the Museum Botanicum Berolinense but this cannot be considered evidence of the existence of a duplicate at B. The annotation was written by Uline who was at the time a doctoral student in Berlin (with access to the Museum's annotation labels). Of the six known duplicates, only the S sheet bears an annotation by Knuth (no date, no "typus") . It consists of a staminate specimen of Dioscorea porulosa (part "A", designated here, left hand side) and a fruiting specimen of Dioscorea nipensis on the right (part "B"). Yet the only specimen cited by Knuth (1924) as supporting material for his treatment of D. linearis Griseb. (p. 168) , is the pistillate "type". He made no reference to any staminate material, and yet he described a male inflorescence with pedicillate flowers bearing six fertile stamens, consistent with the flowers of D. porulosa. Aside from the S sheet, the only other staminate material from Wright 3254 is in the packet of the G sheet (not annotated by Knuth) , which includes a small fragment each of a male inflorescence of D. porulosa and D. nipensis (the only male fragment of the latter species in any of the duplicates). The packet also contains loose leaves of both species and a few capsules of D. nipensis. Affixed to the G sheet is a pistillate specimen of D. porulosa (det. by Uline as R. microphylla Kunth) .
On the basis of the androecium with six stamens, Knuth assigned D. linearis Griseb. to Dioscorea sect. Apodostemon Uline. It was subsequently excluded from this section by Téllez and Geeta (2007) . Since there is apparently no B sheet, it remains unclear what the source material was for Knuth's description (1924) The remaining sheets require explanation because they are the base elements of three more names published after Knuth. In León's Flora de Cuba (1946) the illegitimate name Dioscorea linearis Griseb. was replaced by the new name D. grisebachii Britton ex León, with no citation of a holotype or lectotype (only "Wright 3254"). Ayala (1984) pointed out that the León name was also illegitimate, because it had already been applied by Kunth (1850) to an unrelated Dioscorea species from Brazil. At this time, Ayala was based at MO and the only sheet of Wright 3254 that he examined was the MO sheet: it includes a pistillate Rajania element and a fragment of an infructescence consistent with the fruits of D. nipensis. Having never seen the GOET sheet, Ayala selected a new name for the Grisebach species, D. raveni, without recognizing the Rajania element, and designating the MO sheet (in its entirety) as the lectotype.
The GH sheet includes a pistillate Rajania element and a detached infructescence of Dioscorea nipensis. The latter was determined a century ago by Uline, as D. tamoidea Griseb., but at the time he was unaware of the existence of two (as yet undescribed) endemic Dioscorea species from Eastern Cuba. Howard (1947) , who was the first to acknowledge the mixed character of this Wright collection, recognized the Rajania element and published a formal description based on the GH sheet, giving it the new combination: R. linearis (Griseb.) R.A. Howard (see D. porulosa) .
There are three problems with Howard's name: 1) Not having seen the holotype of D. linearis Griseb. (at the time he thought it was destroyed in WWII), and having accepted Uline's determination of the capsules on the GH sheet, Howard was under the impression that Grisebach had mistakenly described the fruits of D. linearis from capsules of D. tamoidea, and the leaves from D. porulosa. Had he been aware of the D. linearis holotype in 1947, it is unlikely that he would have sunk the Grisebach name. 2) Howard was not the first to describe the Rajania element. Rajania porulosa was described in 1917 by Knuth (not based on Wright 3254); it corresponds morphologically and geographically to the Rajania element of the GH sheet. Howard never mentioned R. porulosa and it appears that he never saw any of the material cited by Knuth under this name. 3) Knuth (p. 168, 1924) cited "Rajania linearis Uline in msc. p. p." as a synonym of D. linearis, thereby establishing the name, even though he misapplied it. It seems that Uline's intention (based on his annotation of the GH sheet), was to apply this name only to the Rajania element of Wright 3254 (GH). A half century later, Howard (1947) Ironically, in the same 1947 paper, Howard also described a new Dioscorea species from Eastern Cuba, giving it the epithet D. nipensis. The species was described only from the type, collected by Howard, himself. This "new" Dioscorea had been documented by numerous collections in NY, US and HAC, from the early 1940s and earlier, but Howard did not cite any of this material, nor any of the Wright 3254 duplicates that contain a linear leaved Dioscorea element. His type is a staminate specimen, and he never described a pistillate plant because he hadn't seen one, nor had he seen a large enough sample to interpret intraspecific variation. This species is highly variable in width and outline of the leaf base, but inflorescence morphology of both male and female specimens remains constant, independent of the variation in leaf outline. Howard had actually described the mate of the Wright 3254 GOET sheet without realizing it, and his is now the correct name for this species. Dioscorea raveni is superfluous, not because there is no species that corresponds to "D. linearis Griseb." as argued by Téllez and Geeta (2007) Uline ex Knuth (1917: 209) . Type:-CUBA. Santiago de Cuba: Pinal de Nimanima, Aug. 1844, Linden 2077 ♂ (holotype B n.v., isotypes BM!, G! (3 sheets: G00098812, G00098813, G0098814), K!) Notes: Cuba and Haiti. Knuth (1924) cited Linden 2077 as the type, but did not explicitly name the source herbarium. I have not seen the B sheet, but evidence for its existence comes from the K sheet, which bears a hand written note stating that the locality information was taken from the sheet at the Herb. Berol. Since none of the isotypes were annotated by Knuth, the B sheet is here interpreted as the holotype. G00098812 was annotated by Uline, and in the event that the B sheet cannot be found, it would become the lectotype. Knuth (1917: 208 Knuth (1917: 208) .
Dioscorea wrightii Uline ex
Notes: Endemic to western Cuba. Although Rajania herradurensis was described in the same publication as D. wrightii, Knuth did not include a description of the androecium of the former, suggesting he did not open the flowers. When Wilson transferred the Rajania name to Dioscorea, he too gave only a superficial description with no detail of the flowers.
Grisebach's (1866) use of D. lutea Mey. was based on examination of Wright 3255, the type specimen of D. wrightii. He also treated "Dioscorea lutea Mey" in his Flora of the British West Indies (1864), citing primarily specimens from the Lesser Antilles, however he also included Cuba in the species' range. Dioscorea polygonoides does not in fact occur in Cuba, but Grisebach did not distinguish the Cuban Wright material from the non-Cuban material (see also D. polygonoides).
Although a holotype specimen is not explicitly cited in either the 1917 or 1924 works, the B sheet is the only one annotated "Typus" by Knuth.
Dioscorea sect. Chondrocarpa Uline (1897: 84 Kunth, 1850; Knuth, 1924; León, 1946; Adams, 1972; Howard, 1979; Acevedo-Rodriguez, 2005 . See below. Vellozo (1881: 124) . Lectotype (designated here):-(icon) Fl. Flum. Vellozo (1827: Pl. 116 ). There are no specimen citations in either work; the material upon which the illustration was based was apparently lost in transit from Rio de Janeiro to Paris. Knuth (1924: 81) . Knuth erroneously ascribed this name to Grisebach (1864: 587) , where it is not to be found.
Rajania cordata
Dioscorea cayennensis var. altissima pro syn in
Notes: This species, distributed in tropical South America and the Antilles, had traditionally been called Dioscorea altissima Lamarck. Doubts about the name arose when Acevedo-Rodriguez (2005) called into question the identity of the type, suspecting it to be D. cayennensis Lamarck (1789) . The two species were published simultaneously, based on different specimens. Lamarck described D. altissima as having opposite leaves, cylindrical stems and small, campanulate flowers, however none of these characters applies to Dioscorea altissima as it has been understood in modern treatments. In all references dating from Kunth (1850) to the present, "D. altissima" has been applied to a plant with prickly, quadrangular stems, aerial tubers (towards the base of the stem), mixed subopposite and alternate leaves, and large, rotate flowers, from the West Indies and lowland tropical South America. Lamarck's description of D. altissima corresponds perfectly to Surian 816 in the Jussieu herbarium, but it does not represent the neotropical species in question.
The identity of the Surian specimen was a matter of debate some 75 years ago, although there is no published commentary on the issue. I. H. Burkill, the foremost authority on paleotropical Dioscorea in the first half of the 20th century, annotated the specimen as D. cayennensis (without date). Burkill worked extensively with cultivated yams and although he probably would not have been very familiar with D. altissima, he would have had ample experience with D. cayennensis. A second determination is attributed to Aug. Chevalier with the date October 18, 1936, and reads "Dioscorea altissima Lamk. (non Dioscorea cayennensis Lamk)", although in front of Dioscorea altissima the word "Not" appears, in an anonymous hand. Chevalier, a contemporary of Burkill, worked in tropical West Africa, where D. cayennensis is native, and he published several articles on cultivated yams from that region, but he is not likely to have been familiar with D. altissima (apart from the specimen citation in Lamarck). The final annotation (undated) reads "Dioscorea berteroana" written in one hand, and below it, in a different hand "(Sagot Impr.)", a reference to Paul Antoine Sagot, who worked extensively in French Guiana (where the type of D. cayennensis was collected). Dioscorea berteroana Kunth is today treated as a synonym of Dioscorea cayennensis subsp. cayennensis (Govaerts et al. 2015) . Pedralli (2004) , though he did not annotate the specimen, did examine it in person, and cited it as the "holotype" of D. altissima, without questioning its identity. Acevedo-Rodriguez was the last person to see the specimen before bringing the issue to my attention. He corrected Pedralli's "holotype" to "lectotype" (2005) , because Lamarck cited multiple elements.
Such is the difficulty of Dioscorea that even specialists' opinions are divided, but based on the characters cited above, as well as my own field observations of both species in the West Indies, it is clear that Surian 816 is in fact D. cayennensis. This specimen cannot therefore be used to represent Dioscorea altissima.
The other element cited by Lamarck is an illustration by Plumier (1757: Tab. 117 Fig 2) . The figure depicts a single inflorescence axis with campanulate flowers, a cylindrical stem, and opposite leaves armed at the nodes with a pair of pseudostipular spines. While D. altissima is generally armed at the base of the petioles, D. cayennensis often has petiolar spines. Lamarck, however, did not mention spines at all. Regardless, the drawing is too schematic to resolve the ambiguity and would not be an appropriate element upon which to lectotypify D. altissima.
As the definition of Dioscorea altissima cannot be clearly established from Lamarck's protologue, nor from the elements used to substantiate his description, selection of a synonym is preferable to conservation. Grisebach's description of Dioscorea chondrocarpa is complete and accurate, and the type is consistent with modern collections from both the West Indies and South America.
Dioscorea sect. Dematostemon Grisebach (1842: 27 Dioscorea cuspidata Balbis ex Kunth (1850:434) . Pro syn. Knuth (1924: 67) . Type:-GUADELOUPE (?), without date, Duchassaing s.n. (♂) (holotype B!).
Dioscorea duchassaingii
Notes: This species is known from the Greater and Lesser Antilles, Central America and lowland tropical South America. Consult Govaerts et al. (2015) for complete synonymy. Staminate specimens from the WI are unknown and in all pistillate specimens the ovaries are immature. It flowers and sets fruit in other parts of its range, suggesting a recent introduction to the WI. Knuth described D. duchassaingii as a distinct species on the basis of differences in leaf outline alone, and in , it is listed as an accepted name, but this is an error that was carried over from Govaerts et al. (2015) .
